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Ïîñòàíîâêà çàäà÷è

Îáåñïå÷åíèå ïðîãðàììíîé ïîääåðæêè ñî ñòîðîíû ÎÑ

óïðàâëÿåìîãî ïî I

2

C èñòî÷íèêà ïèòàíèÿ

Èñòî÷íèê ïèòàíèÿ îñíîâàí íà ìèêðîñõåìàõ: Intersil ISL22317 è

NXP PCA9536 -êëèåíòû I

2

C. Çàäà÷è:

�åàëèçàöèÿ èíòåð�åéñà äëÿ âçàèìîäåéñòâèÿ ïîëüçîâàòåëÿ

(userland) è îáîðóäîâàíèÿ: ðàçðàáîòêà äðàéâåðà äëÿ

ISL22317 è åãî îòëàäêà íà òåñòîâîì ñòåíäå

Îòðàæåíèå �óíêöèîíàëüíîñòè èñòî÷íèêà ïèòàíèÿ â

ðåàëèçóåìîì èíòåð�åéñå

Òðåáîâàíèÿ ê äðàéâåðó:

Óíèâåðñàëüíîñòü - âîçìîæíîñòü âçàèìîäåéñòâîâàòü ñ

ëþáûì I

2

C-êîíòðîëëåðîì

Êðîññïëàò�îðìåííîñòü - îòñóòñòâèå àðõèòåêòóðíî

çàâèñèìîãî êîäà
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Îáùàÿ ñõåìà âçàèìîäåéñòâèÿ êîìïîíåíòîâ

I

2

C - ïîñëåäîâàòåëüíàÿ,

äâóõïðîâîäíàÿ øèíà

ISL22317 - öè�ðîâîé

ïîòåíöèîìåòð, êëèåíò I

2

C

PCA9536 - êîììóòàòîð gpio,

êëèåíò I

2

C

PCA9536

ISL22317 ISL22317

ISL22317 ISL22317

CPU

South

Bridge
Memory

I2�-bus

Linux Kernel

Drivers

sysfs

user mod

governor

питание

питание

gpio

gpio

Àíäðåé Êóÿí Äðàéâåð èñòî÷íèêà ïèòàíèÿ



Ââåäåíèå

Èñòî÷íèê ïèòàíèÿ

Ïðîãðàììíàÿ ïîääåðæêà

�åçóëüòàò ðàáîòû

Ñõåìà èñòî÷íèêà ïèòàíèÿ

Óðîâíè âçàèìîäåéñòâèÿ

Ïîääåðæêà â ÿäðå ÎÑ.

Ïåðåêëþ÷åíèå ìåæäó

ïîòåíöèîìåòðàìè.

Ïîëüçîâàòåëüñêèé

èíòåð�åéñ ìèêðîñõåìû

ISL22317.
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Äðàéâåð ISL22317

Ïåðåêëþ÷åíèå êàíàëîâ

Óíèâåðñàëüíîñòü è êðîññïëàò�îðìåííîñòü

Òåñòèðîâàíèå

Ïîëüçîâàòåëüñêèé èíòåð�åéñ ìèêðîñõåìû ISL22317

Èíòåð�åéñ äðàéâåðà ðåàëèçîâàí â âèðòóàëüíîé �àéëîâîé ñèñòåìå

sysfs

sys/
lass/i2
-dev/i2
-0/devi
es/0-002a

reinit_
hip - ðåèíèöèàëèçàöèè äðàéâåðà

wiper - çíà÷åíèå íàïðÿæåíèÿ

ivalue - çíà÷åíèå íàïðÿæåíèÿ ïî óìîë÷àíèþ

mode - ïåðåêëþ÷åíèå ìåæäó ðåæèìàìè potentiometr è resistor

pre
ision - òî÷íîñòü

power_state - ðåæèì ýíåðãîïîòðåáëåíèÿ

Cîãëàñíî äðàéâåðíîé ìîäåëè äèðåêòîðèè ñîîòâåòñòâóþò:i2
-0 - 0-é øèíå,à

0-002a àäðåñó óñòðîéñòâà.
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Ïåðåêëþ÷åíèå êàíàëîâ

Óíèâåðñàëüíîñòü è êðîññïëàò�îðìåííîñòü

Òåñòèðîâàíèå

Âûáîð àêòèâíîãî ïîòåíöèîìåòðà

Ïðèìåíåíèå ìèêðîñõåìû PCA9536 ïîçâîëÿåò óïðàâëÿòü

íàïðÿæåíèåì â 4-x êàíàëàõ, èñïîëüçóÿ å¼ �àéëîâûé èíòåð�åéñ äëÿ

ïåðåêëþ÷åíèÿ ìåæäó ïîòåíöèîìåòðàìè:

# ls /sys/
lass/i2
-dev/i2
-0/devi
es/0-0041

export - èíèöèàëèçàöèÿ ïèíîâ

dire
tion - íàïðàâëåíèå ïèíîâ

value - çíà÷åíèå íà ïèíå

ADR0
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ADR2

ADR3
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I2C-bus

ISL22317 ISL22317
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gpio 
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Ïåðåêëþ÷åíèå êàíàëîâ

Óíèâåðñàëüíîñòü è êðîññïëàò�îðìåííîñòü

Òåñòèðîâàíèå

Âûáîð àêòèâíîãî ïîòåíöèîìåòðà

Ïîñëåäîâàòåëüíîñòü äåéñòâèé äëÿ ïåðåêëþ÷åíèÿ ìåæäó

ïîòåíöèîìåòðàìè

Äåéñòâèÿ Êîìàíäû

Ýêñïîðò âñåõ gpio ïèíîâ $ 
d /sys/
lass/i2
-dev/i2
-0

ìèêðîñõåìû PCA9536: $ e
ho ”0” > ./devi
es/0-0041/export

$ e
ho ”1” > ./devi
es/0-0041/export

$ e
ho ”2” > ./devi
es/0-0041/export

$ e
ho ”3” > ./devi
es/0-0041/export

Óñòàíîâêà íàïðàâëåíèÿ ïèíîâ â "output": $ 
d /sys/
lass/i2
-dev/i2
-0

$ e
ho ”out” > ./devi
es/0-0041/gpio0/dire
tion

$ e
ho ”out” > ./devi
es/0-0041/gpio1/dire
tion

$ e
ho ”out” > ./devi
es/0-0041/gpio2/dire
tion

$ e
ho ”out” > ./devi
es/0-0041/gpio3/dire
tion

Âûáîð ïîòåíöèîìåòðà $ 
d /sys/
lass/i2
-dev/i2
-0

$ e
ho ”1” > ./devi
es/0-0041/gpio0/value

$ e
ho ”0” > ./devi
es/0-0041/gpio1/value

$ e
ho ”0” > ./devi
es/0-0041/gpio2/value

$ e
ho ”0” > ./devi
es/0-0041/gpio3/value
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Ïîääåðæêà â ÿäðå ÎÑ

Óíèâåðñàëüíîñòü

îáåñïå÷èâàåòñÿ

èñïîëüçîâàíèåì ïðîòîêîëà

SMBus.

Êðîññïëàò�îðìåííîñòü

îáóñëîâëåíà äðàéâåðíîé

ìîäåëüþ.
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Àëãîðèòì óïðàâëåíèÿ ïèòàíèåì èç user spa
e

Äåéñòâèÿ Êîìàíäû

Çàãðóçêà íåîáõîäèìûõ ìîäóëåé: $ modprobe i2
-dev

$ modprobe p
a953x

$ modprobe isl22317

Ýêñïîðò âñåõ gpio ïèíîâ $ 
d /sys/
lass/i2
-dev/i2
-0/devi
es

è óñòàíîâêà èõ íàïðàâëåíèÿ â ”output”: $ e
ho ”0” > ./0-0041/export

$ e
ho ”1” > ./0-0041/export

$ e
ho ”2” > ./0-0041/export

$ e
ho ”3” > ./0-0041/export

$ e
ho ”out” > ./0-0041/gpio0/dire
tion

$ e
ho ”out” > ./0-0041/gpio1/dire
tion

$ e
ho ”out” > ./0-0041/gpio2/dire
tion

$ e
ho ”out” > ./0-0041/gpio3/dire
tion

Âûáîð è ðåèíèöèàëèçàöèÿ ïîòåíöèîìåòðà: $ 
d /sys/
lass/i2
-dev/i2
-0

$ e
ho ”1” > ./devi
es/0-0041/gpio0/value

$ e
ho ”0” > ./devi
es/0-0041/gpio1/value

$ e
ho ”0” > ./devi
es/0-0041/gpio2/value

$ e
ho ”1” > ./devi
es/0-002a/reinit_
hip

Óñòàíîâêà íàïðÿæåíèÿ : $ 
d /sys/
lass/i2
-dev/i2
-0

$ e
ho <value> > ./devi
es/0-002a/wiper
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�àçðàáîòàí è âêëþ÷åí â ñîñòàâ ÿäðà äðàéâåð äëÿ

ïîòåíöèîìåòðà ISL22317.

Â èíòåð�åéñå äðàéâåðà îòðàæåíà �óíêöèîíàëüíîñòü

ìèêðîñõåìû ISL22317.

Ïðîèçâåäåíà îòëàäêà íà òåñòîâîì ñòåíäå.

�àçðàáîòàííûé äðàéâåð îáëàäàåò ñëåäóþùèìè ñâîéñòâàìè:

Êðîññïëàò�îðìåííîñòü - äðàéâåð íàõîäèòñÿ â

àðõèòåêòóðíî íåçàâèñèìîé ÷àñòè ÿäðà.

Óíèâåðñàëüíîñòü - äðàéâåð èñïîëüçóåò SMBus è ìîæåò

âçàèìîäåéñòâîâàòü ñ ëþáûì ñîâìåñòèìûì êîíòðîëëåðîì.

Óíèâåðñàëüíûé, êðîññïëàò�îðìåííûé êîä ìîæåò áûòü ïåðåäàí

ñîîáùåñòâó:

ïîäíÿò git ñåðâåð è web-èíòåð�åéñ git.m
st.ru;

äðàéâåð âíåñåí â ðåïîçèòîðèé.
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Kravtsunov E., Kuyan A., Rad
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Linux Kernel Drivers for I

2

C-manageable High Pre
ision Power

Sour
e Based on ISL22317 and PCA9536 Chips,

äîëîæåí íà êîí�åðåíöèè FRUCT2012 â ã. Îóëó (Ôèíëÿíäèÿ) è

îïóáëèêîâàí â ñáîðíèêå òðóäîâ êîí�åðåíöèè.
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